Abstract: Leucorrhinia caudalis is listed on the European Red List as near threatened. The species had been thought to be extinct in the Czech Republic for the last fifty years, until an accidental discovery of adult males in 2012. In 2014, larvae of Leucorrhinia caudalis were recorded from water reservoirs in the Česká Lípa region, northern Bohemia, for the first time. Thus, it is the first breeding site of L. caudalis in the Czech Republic. A male Leucorrhinia caudalis was also repeatedly recorded in Havířov-Dolní Suchá in the north-eastern Czech Republic.
Introduction
Leucorrhinia caudalis is a rare dragonfly, threatened or vulnerable throughout Europe. It is one of the 16 species strictly protected by the Bern Convention (1979) , and it is listed on Annexes IV of the EU Habitats Directive (Council Directive 92/43/EEC). It is marked as "near threatened" in the European Red List -Category EU27, and the population trend of this species with respect to the European regional assessment is stable (Kalkman et al. 2010) . L. caudalis lives in backwaters and old river-branches ("oxbow lakes") in the floodplains of larger rivers as well as relatively shallow lakes or larger ponds (respectively bays and inlets of large lakes which can be characterised as such), mainly smaller mesotrophic, alkaline clearwater lakes, surrounded by woodland. The size of water bodies varies between 30 m 2 and 220 ha; but usually there are water areas of 1-5 ha. The key factor of the habitat of L. caudalis is the floating and submerged vegetation, primarily of Myriophyllum spp., Ceratophyllum spp., Utricularia spp. or Chara spp.; exceptionally of the filamentous algae parts or of Potamogeton natans (Helsdingen et al. 1998 , Sahlén 2006 .
Leucorrhinia caudalis has a wide geographic range from Kazakhstan across Russia (the species reaches upper regions of the Ob River) to Western Europe. In the west the range extends from France (very local) across Belgium (rediscovered recently) and the Netherlands (threatened with extinction, rediscovered recently) up to southern Scandinavia. To the south mainly foothills of the Alps are populated, while the species is lacking from the higher parts of the lower mountain ranges as well as the higher mountain areas. Along the larger river systems the species reaches Slovenia and Hungary (Helsdingen et al. 1998 ). The species is not evenly distributed within its range but it absents from some larger parts. More precisely there are only very few records from many parts of its distribution area. Its regionally extinction follows locality eradication and deficiency in microhabitats suitable for larval development (e.g. by eutrophication), as well as major isolation of residual populations in central Europe and their low population densities (Helsdingen et al. 1998 , Sahlén 2006 .
In the Czech Republic only historical records of some imagines were known for a long time. There are only three historical records from the Czech Republic. Two of these records are from Bohemia (Čelákovice -K. Pfleger leg.; Kolín -K. Táborský leg.), both without date specification (Jeziorski 2000) . The last record is from the Silesia region (Dívčí Hrad, 22. 6. 1962 , see in Teyrovský 1965 , but without voucher specimen, 1♂ observed by V. Teyrovský (it is uncertain whether this record refers to L. caudalis or not). Between 1962 and 2012, no records were made of the species, and it had been thought to be extinct for the last fifty years (Dolný et al. 2008) , until the accidental discovery of specimens in 2012. In 2012 and 2013, some males were reported from water reservoirs by the airport in the former military training area Ralsko, Česká Lípa region in northern Bohemia (Honců 2014).
The aim of this paper is to provide information about new records of L. caudalis from the Czech Republic (Fig. 1) . Here, we present unmistakably identified record of this species from Silesia-Moravia region, for the first time. The present data also represent the first record of larvae of this species in the Czech Republic as well as the first report of breeding site of L. caudalis in the Czech Republic. 
Study areas and methods

Study sites Bohemia (site 1, Fig. 2)
The survey was conducted on the southern edge of the former military airport in Hradčany, 5 km south of Mimoň, in northern Bohemia. Around 1949, originally grassy landing strip had been rebuilt into a water body. Terrain depressions around the airport were created as a result of sand mining. In these depressions a large (5.5 ha) reservoir (GPS 50°36'55.643"N, 14°43'53.366"E, altitude 278 m) as well as four smaller reservoirs (0.24-0.4 ha each) and several small pits were formed. The bank slopes are moderate, average depth can be estimated ca 1 m, locally with deeper parts. The reservoirs are saturated mainly by groundwater and also by drainage ditches. There is fish in the water bodies, but there is no fish management at all. In all of the reservoirs is abundant macrophytic vegetation of Ceratophyllum demersum, Myriophyllum spicatum, Potamogeton natans, Batrachium aquatile, but there are no water lilies (Nymphaea spp. or Nuphar spp.). Litoral vegetation consists of Eleocharis sp., Phragmites australis, Phalaris arundinacea, Juncus effusus, Carex sp., Schoenoplectus lacustris, Alisma plantago-aquatica. Most of the banks immediately border with growth of bushes and trees (Salix sp., Pinus sp., Alnus sp., Betula pendula). Only smaller part of the banks is bare. (site 2, Fig. 3) The study was conducted in central and eastern parts of the Ostrava -Karviná mining district, in the northeastern Czech Republic close to the state border with Poland. The climate is temperate, Atlantic -continental, warm with abundant precipitation. The area is characterized by black coal mining and heavy metallurgy. Deep underground mining ongoing since 1850s, is the main cause for many changes in the lithosphere, soil cover, hydrosphere and biosphere, especially the formation of subsidence depressions -the terrain slumps infiltrated by ground and precipitation water. (for details see Dolný & Harabiš 2012) . The researched locality is situated in the cadastral territory of Havířov-Dolní Suchá (GPS 49°48'47.678"N, 18°26'47.324"E, altitude 274 m). The biotope is a subsidence pool which is no industrially utilized. The measurements of the reservoir are ca 30-60 x 75-85 m. Water depth in the shoreline zone alternates in intervals of 10-50 cm. Large areas of the pool surface are covered with filamentous algae and submerged macrophyte Potamogeton crispus, but there are no water lilies (Nymphaea spp. or Nuphar spp.). A species-poor riparian vegetation occurs on the banks of the pool and is dominated by Phragmites australis, Juncus effusus and Equisetum fluviatile, Typha latifolia occurs sporadically. Important is the presence of the surrounding trees, dominated by Salix spp., Betula pendula, Populus tremula and Alnus glutinosa (also as shrubs), which have been used as a place to rest and hunt.
Study sites Silesia
The present study is based on surveys conducted in 2014. Samples of larvae were taken from different microhabitats within reservoir using hand nets. The adult specimens were photographed from various angles using digital camera (M. Waldhauser, L. Kvita et L. Kocourková observ. et det., A. Dolný revid.), killing and collection was avoided. Only one exuviae has become a part of M. Waldhauser`s collection. 
Discussion and conclusions
On the basis of these observations, we suggest that the habitat conditions at the site 1 (Hradčany) are suitable for development of L. caudalis. Generally, the species shows a marked preference for clear water with a submerged vegetation, predominantly water lilies or spatterdocks, for oviposition. At the study site, there are no such floating plants that the males prefer as a basis for guarding their territories, but they make do with other perches at need. There is a rich vegetation of Potamogeton natans and pieces of dead wood at this site that the males can use as their resting sites and that are useful for oviposition.
Neither secondary habitats nor the presence of fish in the study area presents any problem for study species. L. caudalis can tolerate the presence of fish well because the species expresses the longest spines of all species in the genus Leucorrhinia, where it is clear that dragonfly species with longer spines are better protected against fish predation than species with short spines (Mikolajewski & Johansson 2004) . Man-made habitats can substitute for natural habitats for most dragonfly species, especially in heavily industrialized areas (Dolný & Harabiš 2012) . Some studies show that in areas that are poor of optimal habitats (i.e. well preserved glacial lakes and oxbow lakes) or where the habitats are destroyed, L. caudalis can inhabit a broader range of secondary habitats, for example fish ponds or surface rock excavations (Rychła & Buczyński 2003; Buczyński & Daraż 2006; Buczyński & Buczyńska 2014) .
However, the abundance of this species is very low in the study area. In contrast to the above, other studies show that the prospering populations at natural habitats is several orders of magnitude higher (Tończyk & Zemko 2010) than at the study site. Although the populations in man-made environments could be distinctly smaller than in natural waters (Rychła & Buczyński 2003) , they should also be able to attain higher population levels and probably greater stability (Buczyński & Buczyńska 2014) than the population at the study site 1. Consequently, it can be assumed the probability of future occurrence of the species here is moderate to low. On the site 2 (Dolní Suchá) the outlook of future occurrence is even worse.
The source areas are difficult to identify as the closest known populations were found almost 100 kilometres away in Poland and in Germany. In Poland the populations of Leucorrhinia caudalis are not rare and occur primarily in the northern and north-western part of the country. However, the populations are completely lacking in the southern part of the country, i.e. close to the site 2 (Dolní Suchá) (Bernard et al. 2009; Dolný & Miszta 2004) . In Germany, the most significant populations are found in Brandeburg and Bayern and the closest site of occurrence to the site 1 (Hradčany) is about 80 kilometres (Mauersberger et al. 2003 , Rychła & Buczyński 2003 .
Our findings are consistent with the recent observations in other countries. In Slovakia, this species had not been recorded up to 2003, when it was found on two sites -in southern part of Slovakia and in Podunajská rovina Plain (Kúdela et al. 2004 ). This species has also been rediscovered in the Netherlands (in 2006 -2009 , resp. 2009 Bosch 2013; Muusse & Veurink 2011 ), Belgium / Luxemburg (in 2011 Vantiegem et al. 2011) , as well as in Lower Saxony in north-western Germany (in 2009; Deubelius & Jödicke 2010) . Therefore, it can be concluded that other areas of occurrence will develop and the situation of the species will improve.
